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DETAILED ACTION 
Election/Restrictions 
Applicant's election without traverse of Group II, claims 46-91 in the reply filed on 
March 7, 2005 is acknowledged. 

PRIOR ART REJECTIONS 
Statutory Basis 
Claim Rejections - 35 USC § 102 
The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made In this Office action: 
A person shall be entitled to a patent unless - 

(e) the inventbn was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an irrternational application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the internatbnal application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The Rejections 

Claims 46-95 are rejected under 35 U.S.C. 102(e) as being anticipated by Tsai 
(U.S. 6,376,351 B1). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132ihat any invention disclosed but not claimed in 
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the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Tsai discloses a semiconductor device with 

(46); (62); (77) a substrate (1 0); 

a MOSFET (20A, 20B) on the substrate (10); the MOSFET (20A, 20B) having a 
source and a drain (14) and including a silicide portion (34) over a gate electrode (20A, 
20B); 

a first ILD layer (40) over the substrate (10) and the MOSFET (20A, 208) 
wherein the silicide portion (34) over the gate electrode (20A, 208) is exposed; 
a metal gate portion (82): 

over the first ILD layer (40); and 

over the silicide portion (34) over the gate electrode (20A, 208); 
the metal gate portion (34) having a width substantially greater than the 
width of the silicide portion (34) over the gate electrode (20A, 208); 
a second ILD layer (48) over the metal gate portion (82) and the first ILD layer 

(40); 

a first metal contact (92) through the second ILD layer (48) contacting the metal 
gate portion (20A, 208); 

a second metal contact (88, 74) through the second and first ILD layers (40, 48) 
contacting the drain (14) completing the formation of the high fxx deep submicron 
MOSFET structure (20A, 208); 
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whereby the width of the metal gate portion reduces Rg and increases the fxx of 
the high fxx deep submicron MOSFET structure (20A, 20B) (see Figures 1-7); 

(47) ; (63) including a dielectric layer: over the substrate and MOSFET but not 
over the silicide portion over the gate electrode; 

under the first ILD layer (see Figure 3); 

(48) ; (64); (79) including a dielectric layer: over the substrate and MOSFET but 
not over the silicide portion over the gate electrode; between the first ILD layer; the 
dielectric layer being comprised of SiON (see column 4, lines 12-14); 

(49) ; (65); (80) wherein the gate electrode is comprised of polysilicon; the 
silicide portion over the gate electrode is comprised of Cosix, CoSi2; the first ILD layer 
is comprised of oxide, silicon oxide, USG or TEOS; the metal gate portion is comprised 
of W, Al, Cu, TIN or Au; the second ILD is comprised of oxide, silicon oxide, HDP or 
FSG; and the first and second metal contacts are each comprised of W or Cu (see 
column 3, lines 51-57; column 4, lines 12-14; column 5, lines 10-15); 

(50) ; (66); (81) wherein the gate electrode is comprised of polysilicon, the 
silicide portion over the gate electrode is comprised of Cosix; the first ILD layer is 
comprised of silicon oxide; the metal gate portion is comprised of tungsten; the second 
ILD is comprised of silicon oxide; and the first and second metal contacts each being 
comprised of tungsten (see column 3, lines 51-57; column 4, lines 12-14; column 5, 
lines 10-15 and lines 41-42); 
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(51); (82) wherein the gate electrode has a width of from about 500 to 5000 A 
and the metal gate portion has a width of from about 500 to 8000 A (see column 3, lines 
18-42); 

(52; (83) wherein the gate electrode has a width of from about 1 000 to 3500 A 
and the metal gate portion has a width of from about 1000 to 3000 A (see column 3, 
lines 18-42; column 4, lines 65-67 and column 5, lines 1-7); 

(53) ; (84) wherein the gate electrode has a width of about 0.1 3um and the metal 
gate portion has a width of from about 1800 to 2400 A (see column 3, lines 18-42; 
column 4, lines 65-67 and column 5, lines 1-7); 

(54) ; (85) wherein the gate electrode has a height of from about 1000 to 3000 A; 
the silicide portion over the gate electrode has a thickness of from about 270 to 330 A; 
the first ILD layer has a thickness of firom about 1 700 to 1 900 A; and the metal gate 
portion has a thickness of from about 1800 to 2200 A (see column 3, lines 18-42; 
column 4, lines 65-67 and column 5, lines 1-7); 

(55) ; (86) wherein the gate electrode has a height of from about 1500 to 2200 A; 
the silicide portion over the gate electrode has a thickness of from about 290 to 310 A; 
the first ILD layer has a thickness of about 1800 A; and the metal gate portion has a 
thickness of from about 1900 to 2100 A (see column 3, lines 1 8-67; column 4, lines 65- 
67 and column 5, lines 1-7); 

(56) ; (87) wherein the gate electrode has a height of from about 1500 to 2200 A; 
the silicide portion over the gate electrode has a thickness of about 300 A; the first ILD 
layer has a thickness of about 1800 A; and the metal gate portion has a thickness of 
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about 2000 A (see column 3, lines 18-67; column 4, lines 65-67 and column 5, lines 1- 
7): 

(57) wherein the MOSFET includes a source silicide portion over at least a 
portion of the source and a drain silicide portion over at least a portion the drain; and 
wherein the second metal contact contacts the drain silicide portion (see Figure 7); 

(58) wherein the MOSFET includes a source Cosix silicide portion over at least a 
portion of the source and a drain Cosix silicide portion over at least a portion of the 
drain; and wherein the second metal contact contacts the drain Cosix silicide portion 
(see Figure 7); 

(59) ; (76); (90) wherein the first ILD is planarized (see Figure 1); 

(60) ; (74); (91) wherein the high fxx deep submicron MOSFET structure is 
positioned within an RF circuit (see column 3, lines 4-17); 

(61) wherein the gate electrode has a gate oxide thereunder; the gate oxide 
having a thickness proximate the source and the drain to significantly reduce the 
parasitic capacitance and increase the fMax of the high fMax deep submicron MOSFET 
structure (see Figure 7); 

(67) wherein the gate electrode has a width of from about 1000 to 3500 A and 
the metal gate portion has a width of from about 1000 to 3000 A (see column 3, lines 
18-42); 

(68) wherein the gate electrode has a width of about 0.1 3um and the metal gate 
portion has a width of from about 1800 to 2400 A (see column 3, lines 18-42; column 4, 
lines 65-67 and column 5, lines 1-7); 
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(69) wherein the gate electrode has a height of from about 1000 to 3000 A; the 
silicide portion over the gate electrode has a thickness of from about 270 to 330 A; the 
first ILD layer has a thickness of from about 1700 to 1900 A; and the metal gate portion 
has a thickness of from about 1800 to 2200 A (see column 3, lines 18-42; column 4, 
lines 65-67 and column 5, lines 1-7); 

(70) wherein the gate electrode has a height of from about 1500 to 2200 A; the 
silicide portion over the gate electrode has a thickness of from about 290 to 310 A; the 
first ILD layer has a thickness of about 1800 A; and the metal gate portion has a 
thickness of from about 1900 to 2100 A (see column 3, lines 18-42; column 4, lines 65- 
67 and column 5, lines 1-7); 

(71) wherein the gate electrode has a height of from about 1500 to 2200 A; the 
silicide portion over the gate electrode has a thickness of about 300 A; the first ILD layer 
has a thickness of about 1 800 A; and the metal gate portion has a thickness of about 
2000 A (see column 3, lines 18-42; column 4, lines 65-67 and column 5, lines 1-7); 

(72) wherein the MOSFET includes a source silicide portion over at least a 
portion of the source and a drain silicide portion over at least a portion of the drain; and 
wherein the second metal contact contacts the drain silicide portion (see Figure 7); 

(73) wherein the MOSFET includes a source Cosix silicide portion over at least a 
portion of the source and a drain Cosix silicide portion over at least a portion of the 
drain; and wherein the second metal contact contacts the drain Cosix silicide portion 
(see Figure 7); 
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(75) wherein the gate electrode has a gate oxide thereunder; the gate oxide 
having a thickness proximate the source and the drain to significantly reduce the 
parasitic capacitance and increase the fMax of the high fMax deep submicron MOSFET 
structure (see Figure 7); 

(78) including a dielectric layer: over the substrate and MOSFET but not over the 
silicide portion over the gate electrode; under the first ILD layer (see Figure 7); 

(88) wherein the MOSFET includes a source silicide portion over at least a 
portion of the source and a drain silicide portion over at least a portion of the drain (see 
Figure 7); 

(89) wherein the MOSFET includes a source Cosix silicide. portion over at least a 
portion of the source and a drain Cosix silicide portion over at least a portion of the drain 
(see Figure 7); 

(92) wherein the gate electrode has a gate oxide thereunder; 

the gate oxide having a thickness proximate the source and the drain to 
significantly reduce the parasitic capacitance and increase the fMax of the high fMax deep 
submicron MOSFET structure (see Figure 7); 

(93) further comprising: a second ILD layer over the metal gate portion and the , 
first ILD layer; 

a first metal contact through the second ILD layer contacting the metal gate 
portion; 
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a second metal contact through the second and first E.D layers contacting the 
drain completing the formation of the high fMax deep submicron MOSFET structure (see 
Figure 7); 

(94) wherein the first metal contact is a trench contact (see Figure 7); 

(95) wherein the second metal contact is a trench contact (see Figure 7). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chuong A. Luu whose telephone number is (571 ) 272- 
1902. The examiner can normally be reached on M-F (6:15-2:45). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Nelms can be reached on (571) 272-1787. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ^ 



Conclusion 




Chuong Anh Luu 
Patent Examiner 
April 25, 2005 



